First look on thedrift timedistribution in 2004 muon data
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The analysis was performed using the recent version of the mutrak program. The
analysiswas run for six endcap chambers (EIS, EIL, EMS, EML, EOS, EOL) and for
runs 601481, 601491, 601492, 601493, 601495, 601497 and 601500. These runs
were taken on August 26-27 with aHODO trigger:

. 601481 26-Aug 12:25-14:11 122 k
. 601491 26-Aug 16:05-16:23 168 k
- 601492 26-Aug 16:25-16:31 50 k
. 601493 26-Aug 16:30-16:45 54 k
. 601495 26-Aug 16:51 150 k

. 601497 26-Aug 17:15-17:45 k

. 601500 27-Aug 7:57 250 k

In these runs EOS chamber did not collect any data (was off?). In other chambers the
beam profiles are as follows.

EIS EIL
15000 15000 — 16000 |- 15000
10000 — 16000 - 10000 |- 10000
5000 — 5000 — 5000 | 5000
C 1 L 1 I | | |
Q o 0 o
20 40 80 26 40 £ 20 40 60 2G 40 80
Tube Hits Row 1 ASD noise cut Tube Hits Row 2 45D noise cut Tube Hits Row 1 ASD naise cut Tube Hits Row 2 ASD noise cut
13000 [ 15000 [ 15000 [ 15000 |-
10000 10000 10000 10600
5000 5000 — 5000 [~ 5000
C 1 C 1 I I L L
a o ls} 3
20 40 60 26 40 ) 20 40 ) 2¢ 40 )
Tube Hits Row 3 ASD noise cut Tube Hrts Row 4 45D noise cut Tube Hits Row 3 ASD noise cut Tube Hrts Row 4 45D nise cut
15000 & 15000 |- 15000 |- 15000
10000 — 10000 - 10000 | 10006
5000 5000 - 5000 5000
L L L L I | TR
a o FARPI I F
20 40 &0 ) 40 &0 o 20 10 60 o 20 40 &0
Tube Hits Row 5 ASD noise cut Tube Hits Row & ASD noise cut Tube Hits Row 5 ASD noise cut Tube Hits Row 6 ASD noise cut
15000 [ 15000 15000 | 15000
10000 — 10000 — 10000 [ 10000
5000 5000 5000 [ 5000 -
L 1 C 1
a o | I I I
20 ] 50 20 20 &0 a ) PR 50 ¢ 2a e} a0
Tube Hits Row 7 ASD noise cut Tube Hits Row 8 ASD noise cut Tube Hits Row 7 ASD noise eut Tube Hits Rew & ASD noise eut
EMS EML
30000 F 40000 |E 15000 [ 15000 —
20000 | 30000 10000 10006 -
20000 r r
10000 E 5000 |- soo0
Lslels =S L L
a . o E L a I o 1
20 40 50 20 40 50 20 10 60 20 a0 )
Tube Hits Row 1 ASD noise cut Tube Hits Row 2 ASD noise cut Tube Hits Row 1 ASD nofze cut Tube Hits Row 2 ASD noise cut
30000 F 30000 1a000 15000 —
20000 20000 10000 — 16006 —
10000 1oooe 5000 — 500G —
Eon o1 o "“?JJJ] ol a . @ ;
° 20 40 60 ° 20 40 &0 20 40 60 23 4 aG
Tube Hits Row 3 ASD nolse cut Tube Hits Row 4 ASD noise cut Tubs Hits Row 3 ASD noise cut Tube Hits Row 4 ASD noise cut
40000 E 30000 [ 15000 15000 [
30000 20000 10000 10006 —
20000 E F [ [
1oo0c 5000 5000
10000 ]\Hﬂ E ‘WJJJ] L L
a I In o bamJ e 1 a L o L
20 ) 5Q 20 a0 &0 20 40 60 20 4l 80

Tube Hite Row 5 ASD nolse cut Tube Hits Raw 5 ASD noise cut Tube Hits Row 5 ASD noise cut Tube Hits Rew 6 ASD neise cut



10009

5000

10000

5003

10007

5000

10000 —

5000 —

o I I

Tube Hits Row 1 ASD noige cut

20 40 80

Tube Hits Row 2 ASD noise cut

10000 —

5000 —

o I I

0 40 &0

Tube Hits Row 3 ASD noise cut

20 44 &G

Tube Hits Row 4 ASD noise cut

10000 —

5000 —

o I I

20 40 60

Tube Hits Row & ASD noige cut

20 40 80

Tube Hits Row 6 ASD noise cut

Aswe can see, the beam profile for the EML chamber [ooks alittle bit strange.

The TDC time spectra were produced for each tube in the chamber. Also separate
histograms for each mezzanine were filled. They have, of course, much better
statistics. The TDC times were taken from the ntuple and were corrected by the
trigger time. The charge cut was put at 40.

There were two functions fitted separately to the TDC spectrum, one to find the
starting time t, and the second to fit t;. Not all the histograms had enough statistics to
perform the fit (at least 5000 entries were required). Typical fits for a single

mezzanine and for a single tube are shown below.
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Drift times, to and t; fits

EIS chamber
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Theplot aboveshowsthet,, t; andadrift time for the EIS chamberThet, distribution
is quite flat, while t;'s tendto show somestructureor fluctuate.While inspectingthe
fits the look fine, so the fit itself is not failing. The effect seems to be real.
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Whenwe look at the to, t; anda drift timesfor a singletube we seethe sameefect,
somepatternsarerepeated.Thereforethe distributionof the drift timesis quite broad
(sigma = 4.4 ns, two peaks can be seen).
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EIL chambers
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The times are quite uniform over mezzanines and over single tubes (below). The ty is
growing for higher tube numbers (i.e. higher layers).
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The drift time distribution is much narrower, sigma=2.6 ns.



EM S chamber
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As we can see here, three mezzanines (#1, #3 and #5) have some tdc offset. Both t,
and t; are much longer than for other mezzanines, while the drift times do not differ so
much (watch the different vertical scales). Below | compare the tdc spectra, they are
significantly different.
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Drift time spectra for mezzanine #3 (top) and for mezzanine #6 (bottom). A strong
shift can be seen.



Of course similar effect should be seen also for the drift times for single tubes. But the
mezzanines with this significant shift also collected quite little data, so no fit was

possible for asingle tube.
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Below two tdc spectra from tubes connected to mezzanine #3 are shown. They indeed
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have alow statistics, but the strong shift in t, can be seen.
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The sigma of the drift time distribution is quite small (see below).
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EML chamber
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Maybe some structure could be seen. In general quite flat distribution, slightly longer
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to and t; for higher mezzanine number.
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narrow drift time distribution (sigma = 2.1 ns).
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EOL chamber
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Drift times are getting shorter for the higher layers. Also the drift time distribution is

dlightly wider, about sigma= 2.9 ns.
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Noise estimation

Fromthe heightof the flat part of the TDC spectrumbeforet, we estimatethe noise
level. Since we analyze s,

fnoise = Nnoise/Nevent!dT

wheredT is the width of the trigger window (about1200ns, but | could be wrong)
andNn.is=Pi*dT/(bin width). P1is the value of the the parameterobtainedfrom the
fit. So finally:

froise = Pi/Nevend(bin width)

We got in total 1 114 106 events, the bin with is 3.125 ns.
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The plots showthe noiseratein kHz (if 1 didn't makea mistakecalculatingit) in the
upperpart,in thelower partis the maximumof the TDC spectrumproportionatto the
numberof entries.lt is proportionalto the illumination. The plotsshowthe noiserate



per mezzanine.
It should be noticed, that the noise frequency grows with the growing illumination of
the tube It could mean, that a significant part of hits with TDC times before t, comes

from real, off-time particles.



